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rrT^neUcpolymorphisms of the genes encoding 

^present inventionrelates to allehcpo^ J WUes designa ted FP 

• ^r+icular the prostaglandin recepxor 
h^aaprosBgUmdinieccp.ots.mp^. ^^f^ polymorphisms in » 

^jcct for vfcom such taformauor. is usefiit for tr 

purposes. 

ProstaslaadiaB£££E*2!S 

.^FP.EP.IP.DP.-dTPrec.p^^ ff ^ K ^er comprise four 
to five primary prostanoids (F2«, &, 1, ft. ^ ^onis*. 

Purthermorc.Ugandhtodings^csha^ bo^ ^ 

i^---- — — — • 

CONFIRMATION COPY 



PCT/IB98/01803 
WO00/29614 



-2- 



my derive from a — ancearal gene. The genes for a.1 ft. reccprors are apparently formed 
from mree exons, wherein A. firs, exon contains 5 '-untrans lated secuer.es; the second exo„ 

. cartoxyKrmina. end of the protein-coding seouence (from the six* transmembrane domam and 
5 dovmstream) and 3'-untranslated sequences. 

These seven-transmembrane-domain receptors display several unportant 
^al/functional domains, including, for example, (i) me three extraceUu^ loops which form 

J^s of me mrrace.lu.arly .ocated carboxyfcrmina. domain, which tnterac, w.th G-pro^ 
10 StoinLasigna,*— 

d"*-*. Cons^v*h,hUidea,ina™ 
sLsumuonofUuforUusArgrcsidueexhibi.impair^ 

15 g81:994 (1993)). 

yj p~i- nf Pttirfarl-in-""' ; " Phvsiologv 

^eprostanoidsareknowntoactinmultiplevvaysinthehun^ 

„ „, Clin. Exp Pharmacol. Physio. 24:969-72, 1997). Four type of 
20 vascular S y S tem(Jonese/a/.,Clu,Exp.Ph ^ 

prostanoid receptors are present on pulmonary artcnal vessels humans 

• a ^ fl «»hlockedbyantagonists,suchasBAYu3405,GR32,191, 
T^r/-ntnrs mediate constnction and are olocKea oy auu^ 

; ,,«r/* ProstacvcUn produces relaxation, possioiyoyp«i«> 

T i,^ m hoxaneA2/prostaglandmH2 receptors, and inhibits 
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constriction in hypertensive rats (Li et «L. J- Cardiovasc. Pharmacol. 32:198-205, 1998). 
Previously studies have shown that prostanoids play a role in rennin-dependent and 
rennin-independent hypertension (Line, a/., Hypertension 17:517-25, 1991), prostaglandins have 
also been reported to be involved in the development in clinical expression of arteriosclerosxs 
(Hirsh et al, M. J. Med. 71:1009-26, 1981). 

fff ./„ rf T> M *t*xlan d'»' ; » '*« Pulmonary System 
Prostaglandins have also been reported to play an important role in pulmonary 
, hypertension and pulmonary health. Prostaglandin synthesis inhibitors adrninistered /« are 

iLsociatedvvimpulmonaryhy^^ 
o5 ( Wendelberger,Semin.Perir^l.H:W 

C lung tissue and appear to play a role in pulmonary development and function. 

fztn.,mma and r^nrulnr Pressure 
k Patients suffering from glaucoma exhibit an increased intraocular pressure (IOP). 

^condition isnotonlypain^ 

Ithebloodvesselsintheeye. Interference with blood flow to ocular tissues over time further 

^leads to a serious impairment of vision. 

Among the drags tot are currently used to treat IOP are synthetic prostaglandxn 
analogues. Tnese compounds bind to pros^glandin receptors in the eye and thereby reduce IOP 

by activating a G-protein coupled pathway. 

The prostaglandin derivatives bind with varying degrees of specificity and 
selectivity to different pros^glandin receptors, which can lead to complex physiological 
responses in the patient being treated. In addition, different prostaglandins may be 

vasoc.nstncto^vascKiU^ 
tracheal or utermemuscles); and 

differentiatic^andomeraspe^ofirnmune system physiology, as weU as kidney tachon and 
endocrine and metabolic processes. 
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The high incidence of hypertension and glaucoma, and the serious clinical 
consequences of these conditions, mean that there is a need for methods and compositions that 
allow me identification oftteme^ 

outcome. It would also be useful to be able to identify individuals who are at risk for toxic or 
abnormal responses to prostanoid treatment. Accordingly, there is a need in the art to idenUfy 
and characterize genetic markers, L , . patterns of allelic polymorphisms, within prostaglandm 
receptor genes that are associated with positive treatment outcomes utilizmg specific therapeuUc 

regimens. 

cim ^MARV OF TOT mVF.NTION 
The invention advantageously provides a method for assessing prostanoid 
- responsestamsmanindividualtobetesti* The memod comprises comparing « polymorph* 
! patterns. Th. firs, pattern is a «es, polymorphic pattern comprising a. ieast one polymorph* 
■ posinonv^na^glandmrecep^rgeneofmeindividml. The second is a reference 
.polymorphic pattern derived fiom a population of individuals exhibinng a predeternuned 
Iplstanoidresponses^s. The comparison of me test polymorphic patternwith me reference 
dpolymorphicpattemprovides for concluding whether the individua, possesses the prosed 
Response sti^Such»conclusionisbas*on^ 

PattCn '' ThepresentiuventionprovidesisoU^^ 
variantsofhumanFPandEP-lpmsti^dmr^ 

examples of polymorphisms include changes atone ormoreof nucleotides 63, 213, 465, 573, 

767 S16, J„9of*enuc 1 eicacidse q uencedepic K dmFigure2. The invention also provtdes 
recombinant DNA vectors comprising these nucleic acids, cells comprising me vectors, and 
methods for producing variant FP and EP-1 polypeptides mat are carried out by culttumg me 
eelUunderc^ationsmatpermitexpressionofFPorEP-lpolypeptides. 

in another aspect the invention provides methods for detecting FP or EP-1 
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• . .ubiect which are carried out by the steps of: (i) obtaining a 

.eeptorpo^ 

DKA sample from the subject, " ^ * ^ absence of one or more polymorphisms within 
EP-1 genes; and (iiOd—ng the presence 

polymorphisms in a polymorphism pattern, wn 
co.nbtaUon^toal'cUcpa^of^genes.canbcu.cd. 

K , /crrnTDNO:!) and amino acid (bby iu 

t-Nuctotidc positions ca-ryng g«*"= ^ ^ 
f^ons.eindic^abovoa.escsi.es.des.gna.edR^or 

15 l^duesthat^cta^undrfu** NO;1)aIldamill „^(SEQID 
Consequence of the human EP-1 prostag . c ^ons are underlined and 

hig hiigh«d.n«g=n«i'=™ tatt< " Karemd " :aKd , 

20 (C-T). ■ ^td^b.ne topology of the 

human FP and EP1 prostaglandin receptors, in pu 

the present invention are indicated. _ 

mp _tmvenUo^^^ 
these receptors may correlate with cnang ^ be used to predict predisposition 

to develop a disease or responsiveness to a partic 
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10 



15 



20 



heing limiting, sequence alterations in the extracellular domains may influence M 
Slidl— ^^uence^onsin-neG-p^^g 

region com f varia tions are thought to result in a variety of 

■ ! , «Hh prostanoids For cBnical testing, Ae present invention permits smaller, more 

^I* 1621111 ^^^^bWdentifying individuals who are likely to respond poorly to a treatment 

w - i™a that individual's prostanoid response status. Aavcia ^ 

, , )m o,ecular de^onortheDNAor ^^Irac.rizationn or 2 , 

—ogioa.de^onof.eFPand^ PJ£ ^ ^ (myonertm0> 
and iris sphincter. Non-limiting examples of tissues express 
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can be used for phenotypic characterization. 

nefinitions 

— ----- rSI^U- 

^ J**; « w nUo the individual's responsiwry, i.c the abiuxy or uw , 
W r«pond(posiuvelyor«gaa F iraponK Modes one or more 

recent Ina^ea^ 

W „t,- means 4^ 

/• „ on 00^48') EP3 receptor agonists ^U^o^/J.iuiii 

EP 169) and antagorus* (*.*., SQ * J ^ «2» OaoprosU 

rnisopmstoaproaa^clinanditsagomsBCBMY 45,77., P 

^(anon-pepnde^in-nan.agoni,.) •- d *^ ^ .a.,*.*-. 

^ t ^-p mS l S1 ^^<^ s ^ iKae refers to .rarseas 
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* , -i ,a,A in the evaluation of prostanoid response status are 

disease, and particularly hypertension. Another condition p 

», Virion is intraocular pressure resulting in glaucoma, 
such condition is intraocvu V h e rein refers to the pressure in the aqueous 

"Intraocular pressure" (IOP) as used herein refers P 

. bxampies P 6 diagnosis of, or predisposition to, one 

1=^ inflammatory diseases, etc. c ijjn^ measurements but also medical judgment- 

bo^ P*^™^^^^ 
ril "Responsivity", as used herein, refers to ine iy P 

^ fflP „ ie the effect of a treatment with a 

syndrome, . defined above. Apretepos* ^ ^ 

n^ent^m g ene therapy or p— ^ 
tovenuonisthatitpcrmitsidentmcat.onof.nd.v.dualswbo 
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a w whom oroohylactic intervention can be 

■^tss^— ------ "-Tr 

paymorphismare ge^cpolymon.hisn.s^refl.c.edbyan 

jicopies of the gene coutaut the same se, ^ ^ gene aMm 
* TKterozygous" for a particular polymorphism .s one m 

^ A ■poly-orptasn' partem a, used ^ ^ may be 

E^^ — "estcase,. 

r^Uapotymorpmsmpa^a^- a suusucan, secant 

, "^^^^^^^mpre*^-- 

polydeoxyribonucleotides or mixed poiyno P 
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^houtlim^^^ 

o^idbLbone THsalsoincludesnucleicacidscontainingmodifiedbases^d 

anuno acid backbone. phosphorothioates and thioesters. 

non-naturally occurring phosphoester analog bonds, such as pn p 

n ° * ■ , -articniar DNA or RNA molecule, refers only to the 

T . t „_ nucleic acid molecule, and m particular uxna ^ ^ 

The term nucleic ft tQ ^ particular tertiary 

• m;)rv ^ secondary structure of the molecule, ana uu 
primary and seconaary - tran ded DNA found, infer alia, in linear or circular 

DNA molecules <*.*. , ~n my to bribed herein 

"o according to to normal convention of gmng only the sequence 

3 „ . of DNA (f e.. to ^ having a sequence homologous to to 

S^^TCi^^" UaDKAmo.eculeto.hasunue^eamo.ecu^ 

s ^ -««»frrablv at least 20 nucleotides, that is 

• to a genomic DNA molecule, a c ^ ^ „, ^ 

W.gene.cDNA. ^"^^^J*"^ J M has been covafcnuy 

J^ rf «^"* * ^toclonh^Mlengmoraftagmentofa 
m ,heUMed)c^*eusedasPCRprm^. fta ^ ma 

^ — -^-•"^1L asmconwaferorchip, caused to 
o^eoudesanangedona.Msuppo^^ „ „, ^ 

^various po.^tphisn.ofm^^O.ne^ Ueomlcleotid es can be 

^ WB h non-natural., occumng .^"^J^^^,. 
An "isolated" nucleic acid or polypeptide as useo ncre 
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peptide that is rentoved fa. Us origina. envi— (for example. «. natura, envtronm - 

componentswithwhichit^origindlyassoclated. 

Anudeicacidorpdypcpadeseque^ethatis-drivedftom" ades Ig nated 

2* add sequent this encompasses seduces M - «— • «• «"» » 

SeqU ° ,Ce ' A^referstoanuddcacidoro^^ 

" ' a cDNA gnomic DNA. or RNA, when a single stranded form of the nucleic acid molecule 
I* ^tion ionic streng* («« Sambroo* « *. 1989. 

* u ' . a jiA-tirm Cold Soring Harbor Laboratory Press: Cold Spring Harbor, New 

manual. Second Edition, Cola fcpnng ^ u 

Cr» ^c^uonsof^-andionic^de^u.-s^ngenc, ofthe 

iLion. — fc "-^^T ,8 ",~ » 

MdOMta. conditions, corresponding to a T. of 55«C. can be used, 5x SSC. 0 1 % 

hybn4Effl „ „ frtimamide- or 30% fonnanude, 5x SSC, 0.5% SDS). Moderate 

SDS, 0.25% mffl, and no fonnanude. or 30% f ^ fc 

aring^cy hybridization conditte correspond to a lugberT.. e 

^SCC. Higbsuingencybybrid^ncondiuonscorresp^ 

fonnanud.. 5* or 6* SCC. Hybridation quires that the two nude, actds con^ 

, seouences, M - « - * nucleic 

ui- Th^ annrooriate stringency for hybridizing nucleic 

• * rt Thesreater the degree of similarity or homology betweentwo 
waII Vnown in the art, 1 ne grcaici ^& 

well loiown m m c ^ ^ 

nucleotide sequences, the greater the value of T m for nyon 
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sequences. The relative stability (corresponding to higher T J of nucleic acid hybridizations 
decreases in the following order: RNArRNA, DNA:RNA, DNA:DNA. Forhybridsof 
greater than 100 nucleotides in length, equations for calculating T„ have been derived (** 
Sambrook et al., supra, 9.50-9.51). For hybridization with shorter nucleic acids, ,.e.. 
oligonucleotides, the position of mismatches becomes more important, and the length of the 
oligonucleotide determines its specificity (see Sambrook et al.. supra, 11.7-11.8). A minimum 
length for a hybridizable nucleic acid is at least about 10 nucleotides; preferably at least about 
15 nucleotides; and more preferably the length is at least about 20 nucleotides. 

In a specific embodiment, the term "standard hybridization conditions" refers to 
%1 of55»C and utilizes conditions as set forth above. In a preferred embodiment, the T m is 
HiOX. in a more preferred embodiment, the T m is 65«C. In a specific embodiment, "high 
Sstnngency" refers to hybridization and/or washing conditions at 68'C in 0.2XSSC, at 42»C in 
j&0% formamide, 4XSSC, or under conditions that afford levels of hybridization equivalent to 

^ihose observed under either of these two conditions. 

A "gene" for a particular protein as used herein refers to a contiguous nucleic acid 

SUencec^^ . 
igion,« W mchcom P risesex^ 
Eodmgsequences"),^ 
regulatory sequences flanking the 5' and 3' ends of the coding region. 

The "FP prostaglandin receptor" as used herein refers to a prostaglandin receptor 

j • * a ;« Ko,,n- 1 The FP receptor is identified functionally 
having the amino acid sequence depicted in Figure 1. i ne rr reccp 

as a receptor that binds the naturally occurrin B prostanoid F2a. 

The "EP-1 prostaglandin receptor" as used herein refers to a prostaglandin 
^rh.vingthea^oaeids^ The EP-l^ptor is identified 

functionally as a receptor that binds the naturally occurring prostanoid E, 

M. Il.nrl- far ft T~TT P-nsfamoM Wesponsivitv Status 
The present invention provides methods for assessing prostanoid response status 
inah umanindividual,ie.,for identification of allelic patterns in prostaglandin receptor genes, 
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„i„ 2 FP and EM.Tta methods are carried out by comparing a polymorphic 
such as genes encodmgFP and EP1. dividual , sgeneencodinga 

posiuonorpanernO^^^ 

prostagland^^ 
pro^oidresponses^ 

panern for comparison. However, P ^^^^^ lbaM ^ mM ^ status is 

O Foranym 0 f individuals who exhibit particular status markers, 

^vas^arsv^me^rp tes, 

r- tooneemboduneut.themeth ^ ^^been shown to 

^^e.vor^ve^.^ 

^^^^^fWiviouaU^exh^orhaveexht^on. 
polymorphiepat.emwithpolymon.h.cpa^of ^ ov ^ar disease, such 

ormoremaHcersofprcs^dm-a^ 

tz; "js^ ■ 

the individual's responsivity to therapy, prea*,^ 



25 

detailed above. 
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can be established, e.g., by obtaining DNA from the individual and determining the sequence at a 
predetermined polymorphic position or positions in a gene, or more than one gene. 

The DNA may be obtained from any cell source. Non-limiting examples of cell 
sources available in clinical practice include without limitation blood cells, buccal cells, 
5 cervicovaginal cells, epithelial cells from urine, fetal cells, or any cells present in tissue obtained 
by biopsy. Cells may also be obtained from body fluids, including without limitation blood, 
plasma, serum, lymph, milk, cerebrospinal fluid, saliva, sweat, urine, feces, and tissue exudates 
(e g. pus) at a site of infection or inflammation. DNA is extracted from the cell source or body 
fluid'using any of the numerous methods that are standard in the art. It will be understood that 
10 ° the particular method used to extract DNA will depend on the nature of the source. Generally, 
5 the nunimum amount of DNA to be extracted for use in the present invention is about 25 pg 
PJ (corresponding to about 5 cell equivalents of a genome size of 4 x 10' base pairs). 
Cj A "sample" as used herein refers to a biological sample, such as, for example, 

K tissue (or cells) or fluid isolated from an individual or from in vitro cell culture constituents, as 
15 well as samples obtained from the environment or laboratory procedures. 

S J ^termination of the sequence of the extracted DNA at polymorphic positions is 

RacMevedbyanymeansknownm^ 

Ohybridi.ation with allele-specific oligonucleotides, aUele-specific PGR, ligase-PCR, HOT 
Cleavage, denaturing gradient gel electrophoresis (DGGE), and single-stranded conformational 
20 polymorphism (SSCP). Direct sequencing may be accomplished by any method, including 
without limitation chemical sequencing, using the Maxam-Gilbert method; by enzymatrc 
sequencing, using the Sanger method; mass spectrometry sequencing; and sequencing usmg a 
chip-basedtechnology. See. Litfle Genet Anal. 6:151, 1996. Preferably, DNA from 
asubject is first subjected to a^U^ 
25 amplification primers. 

"Amplification" of DNA as used herein denotes the use of polymerase chain 
reaction (PCR) to increase the concentration of a particular DNA sequence within a mixture of 
DNA sequences. For a description of PCR see Saiki et al., Science, 239:487, 1988. 

"Chemical sequencing" of DNA denotes methods such as that of Maxam and 
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Gilbert (Maxam-Gilbert sequencing, Maxam and Gilbert, Proc. Natl. Acad. Sci. USA, 74:560, 
1977) in which DNA is randomly cleaved using individual base-specific reactions. 

••Enzymatic sequencing" of DNA denotes methods such as that of Sanger (Sanger 
et al 1977 Proc. Natl. Acad. Sci. USA, 74:5463, 1977), in which a single-stranded DNA is 
5 copied and randomly terminated using DNA polymerase, including variations thereof well- 
known in the art 

The term "single-strand conformational polymorphism analysis" (SSCP) refers to 
a method for detecting sequence differences between two DNAs, comprising hybridization of the 
„ two species with subsequent mismatch detection by gel electrophoresis. (Ravnik-Glavac et al, 

10 2 Hum. Mol. Genet, 3:801, 1994.) 

^ -HOT cleavage" is defined herein as a method for detecting sequence differences 

S between two DNAs, comprising hybridization ofthe two species w^ 

"Denaturing gradient gel electrophoresis" (DDGE) refers to a method for 
IS OresolvmgtwoDNAfragmentsofidenticallengmonmebasisofsequenc^ 

Easmglebasepairchang^ 

of denaturant (Guldberg et al., Nuc. Acids Res., 22:880, 1994.) 
S As used herein, "sequence-specific oUgonucleotides" refers to related sets of 

oligonucleotides that can be used to detect allelic variations or mutations in the prostanoid 
20 receptor genes, 

A "probe" refers to a nucleic acid or oligonucleotide that forms a hybnd structure 
^masequencein.targetregiondueto complementarity of a. least one sequence in the probe 

with a sequence in the target protein- 

In an alternate embodiment, biopsy tissue is obtained from a subject. AnUbod.es 

25 ^capableofdsu^uW 

arethencontactedwifcsamplesofthetissuetode^^ 

preferably monoclonal. Measurement of specific antibody binding to cells may be accom P l IS he4 
by ^icno™ method,**, quantitative flow cy.ometty.or enzyme-linked or fluorescence- 
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linked immunoassay. The presence or absence of a particular polymorphism or polymorphic 
pattern, and its allelic distribution {i.e., homozygosity vs. heterozygosity) is determined by 
comparing the values obtained from a patient with norms established from populations of 
patients having known polymorphic patterns. 

In another alternate embodiment, RNA is isolated from biopsy tissue using 
standard methods well known to those of ordinary skill in the art such as guanidium thiocyanate- 
phenol-chloroform extraction (Chomocyznski et al, Anal. Biochem., 162:156, 1987). The 
isolated RNA is then subjected to coupled reverse transcription and amplification by polymerase 
chain reaction (RT-PCR), using specific oligonucleotide primers that are specific for a selected 
polymorphism. Conditions for primer annealing are chosen to ensure specific reverse 
transcription and amplification; thus, the appearance of an amplification product is diagnostic of 
the presence of a particular polymorphism. In another embodiment, RNA is reverse-transcribed 
and amplified, after which the amplified sequences are identified by, e.g., direct sequencing. In 
still another embodiment, cDNA obtained from the RNA can be cloned and sequenced to 
identify a polymorphism. 

Frtnhl'txhimr F lorence Po lymorphism Patterns 
In practicing the present invention, the distribution of polymorphic patterns in a 
large number of individuals exhibiting particular prostanoid responsivity status is determined by 
any of the methods described above, and compared with the distribution of polymorphic patterns 
in patients that have been matched for age, ethnic origin, and/or any other statistically or 
medically relevant parameters, who exhibit quantitatively or qualitatively different prostanoid 
responsivity status. Correlations are achieved using any method known in the art, including 
norninal logistic regression or standard least squares regression analysis^ In this manner, it is 
possible to establish statistically significant correlations between particular polymorphic patterns 
and particular prostanoid responsivity statuses. It is further possible to establish statistically 
significant correlations between particular polymorphic patterns and changes in prostanoid 
responsivity status such as, would result, e. S ., from particular treatment regimens. Thus, it is 
possible to correlate polymorphic patterns with responsivity to particular treatments. 
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A statistically significant correlation preferably has a "p" value of less than or 
^.W ^ 1B ««««l-«-l«--»« ta *" 1 - , ** ,, *" to 

normal Student's T Test, or Fischer's Exact Test 

The identity and number of polymorphisms to be included in a reference pattern 

J Dutd s„onu,evalueofu,euseand tare ,uiremen,foraecuracyofpred,cUon. Thegreater 

no.ymorprasmta^ereferencepar^.Ho^er.ifapo.ymorpr^ 
JLlmanMv^ 

.particular ^ «*«^"*--— ^^^^^T^ 

pattemneea , h« «,„,,. „f,he art. On the other hand, if the use for the 

i: provide a significant improvement in the stale of the art. On tn 

^Lerenccpattentisselectionof subject for a parucular cUruca, stt^y, me panern should be as 
r««deaHghr^<*veae<nrrar^ 

It^^ ^y^^ Hower.omerpo^orphismsinjhesame 
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identifies genes in which any polymorphisms can be used to establish reference and test 
polymorphism patterns for evaluating prostanoid rcsponsivity status of individuals in the 
population. 

In a specific embodiment, for example, DNA samples can be obtained form a well 
defined population, such as Caucasian males bom in Uppsala, Sweden between 1920 and 1924. 
In a specific embodiment, such individuals are selected for the test population based on their 
medical history, Le., they were either (i) healthy, with no signs of hypertension (or any 
cardiovascular condition) or glaucoma; or (ii) had suffered from hypertension or glaucoma. 

In a specific embodiment, DNA sequence analysis can be carried out by: (i) 
amplifying short fragments of each of the genes using polymerase chain reaction (PCR) and (ii) 
sequencing the amplified fragments. The sequences obtained from each individual can then be 
compared with the first known sequences, e.g., to identify polymorphic positions. 

A prostaglandin receptor gene or cDN A corresponding to a particular sequence is 
understood to include alterations in the particular sequence that do not change the inherent 
properties of the sequence. It will be understood that additional nucleotides may be added to the 
5' or 3' termini of the genes shown in Figures 1 and 2 as part of routine recombinant DNA 
manipulations. Furthermore, sequence-conservative DNA substitutions, i.e., changes in the 
sequence of the protein-coding region that do not change the encoded amino acid sequence, may 

also be accommodated. 

An "immunogenic component" as used herein refers to a protein, peptide, or 
chemical entity which can elicit the production of specific antibodies, Le., antibodies which bind 
with high affinity to the specific protein, peptide, or chemical entity. 

"Therapeutic regimen", as used herein, refers without limitation to methods for 
the elimination or amelioration of symptoms and events associated with IOP or glaucoma. Such 
methods include, without limitation, alteration in diet, lifestyle, and exercise regimen; invasive 
and noninvasive surgical techniques such as laser surgery and cryosurgery; and pharmaceutical 
interventions, such as administration of prostaglandin agonists and antagonists. Intervention 
with pharmaceutical agents not yet known whose activity correlates with particular allehc 
patterns associated with different patterns of responsiveness to prostanoids is also encompassed 
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by "therapeutic regimen". i,,.**. 

■Most positive Tea*** outcome" as used herein refers the result of the 
^arni^onorappUcatiouofs^reginten-hichmos. effective!, ameiiorates, 

L<heHM im^andin receptor. The isolation and sequencmg of the FP and EP-1 genesis 
P descnoea seq „ e nce of the EP-1 receptor, including the 

» ^^"^^J'^., ^ tor sequences; polvpeptidesencodedby 
r,l nucleicacidscomprisingpolymorphtcFPandEP j_ ^ methods 

P theseanvH>oacids ; «ntib<xiiesuiat,^^ ■ 

these anuno , ^ivoeotides, and/or antibodies for detecting these 

- for using the isolated nucleic acids, polypepnoes, an 

genomic DNA. The ampimea p Molecular Biology Laboratory 

FP and EP-1 sequences previously deposited in the European M 
rranu «i ,„w 1 24470 fFP) and L22647 fEP-1). 

(E^Udataliasemtha(:cessionllumtersL244™i.rr, fc 

,• entile TtaM^rf-l^^-*^* 

^TZSiiSl--^ Porm^^edesignationofnucleotide 
■ntnestarH J tidemtetatronafte r ft eexon-i»tronsphce site. For 
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- Uxaion of Polymorphism* In the Gcna Encoding th* FP-rtxeptor 



r tnd the EP 1 -receptor- ' . *- \ :jl *V^y. - - ^Vjufeg 





Gene : r 


position 


Exon(eV 
Intron (0 


Nucleotide 
variation 


— . " 
Resulting 
amino acid 
variation 


Name of ^ 
fragment 


.Frequency 






FP reeentor 


63 


c2 


CtoT 


None 


FPFUFPF1 


TT: 76% CT: 24% 






213 




r* #/i T 


None 


FPF1, FPF1, 


TT: 100% 






FP receptor 


465 


e2 


G to A 


Met to He 


FPF2, FPF2 


GG: 96% GA: 4% 






FP receptor 


573 


e2 


AtoG 


None 


FPF3, FPR3 


AA: 96% AG: 4% 






flgP receptor 


292 


i2 


2 bp insertion 


None 


FPFi2 


Unknown 






^FP receptor 


1012 


e3 


AtoG 


OetoVal 


FPF4, FPR4 


AA: 92% AG: 8% 




10 


fgPl receptor 


211 


c2 


AtoG 


Thr to Ala 


EP1FUEPIR1 


GG: 100% 




o 1 


ISfl receptor 


264 


e2 


CtoT 


None 


EP1F1, EP1R1 


CC: 96% CT: 4% 




>° 


1 rcr.c: 

EPl receptor 


689 


e2 


AtoT 


His to Leu 


EP1R3, 
EP1F2^ 


TT: 100% 




Y 


I ffil receptor 


690 


e2 


TtoA 


His to Leu 


EP1R3, 
EP1F2.5 


AA: 100% 






J f» ... 

U EPl receptor 

U yl 


767 


e2 


AtoG 


His to Arg 


EP1R3, 
EPIF2.5 


AA: 96% AG:4% 






| EP| receptor 


816 


e2 


CtoT 


None 


EPIR3, 
EP1F2.5 


CC: 96% CT: 4% 






EPl receptor 


93_ 


a 


CtoT 


None 


EPFl, EPF1 


CC: 92% CT: 8% 






EPl receptor 


999 


e3 


G to A 


None 


EP1F4, EP1R4 % 
EP1R4K 


GG: 64% GA: 24% 
AA: 12% 





20 



25 



In the FP receptor, a polymorphism at nucleotide 465 results in a Met->Ile 
substitution at amino acid position 155, which is within the third intracellulatJoop of the receptor 
that is believed to be involved in binding to G proteins (Figure 3). A polymorphism at 
nucleotide 1012 results in an IlOVal substitution at amino acid 338, which is predicted to lie in 
the intracellular carboxyterminal tail of the protein (Figure 3). 

In the EP-1 receptor, a polymorphism at nucleotide 21 1 results in a Thr->Ala 
substitution at amino acid 71 . Three polymorphisms result in amino acid substitutions within the 
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ttdtaWdU-Wvm" Variationatnucleotides «» - 690 
substitution a, amino acid 230. and variation a, nuclide 767 results to a His-Arg substruction 
amino acid 256. Outer polymorphisms illustrated to Tabie 3 above are no. predicted ,0 result 
in amino acid substitutions in the respective receptors. 

Polymorphisms that do not alter amino acid sequence could still have an 
important biological emotion that can affect responsiveness K prostanoid treaOnent Such 
polymorphic couldaffec.*^^ 

splicing, transcription rate, translation rate, translation fidehty. etc. 

j specinci^andtoxicandothersid^tr^ The present invention,^ advantage of these 

■" ii -i^ntinn These embodtoients of the invention are 

¥- regimens involving prostanoid administration, Ineseernoo 

15 1, described to more detaU below. .... 
B The present invention encompasses an isolated nucleic acid compnsmg the 

k seouencesdepictedinFigurei. in particular, the invention encompasses 

' p olns63.213,46 5 .573, m d.012ofFigure 1, which are iisted in Table 1 above. Thus,** 

20 toventionprovidesFP-encxKiingn^^^ 

po,vmorphismsa«posit i ons63,2 1 3.465,573,and 1012. Also included are sequence 

JZL W v~^^»'^* ,, ™* m " m ™ 1 ■ is 

^.ebyflupro^as^^ 
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the sequences depicted in Figure 2. In particular, the invention encompasses EP-1 prostaglandin 
receptor-encoding sequences comprising the DNA sequence defined by the nucleotides located at 
positions 21 1, 689, 690, 767, and 999 of Figure 2, which are listed in Table 1 above. Thus, the 
invention provides EP-l-encoding nucleic acids containing one or more of the listed 
polymorphisms at positions 21 1, 689, 690, 767, and 999. Also included are sequences 
comprising the DNA sequence defined by the nucleotides located at position 93 of the second 
intron of EP-1. 

The invention also provides an isolated nucleic acid derived from the sequence of 
Figure 2 and encoding a polypeptide possessing the ligand-binding and activation properties of 
human EP-1 prostaglandin receptor, in particular high affinity binding of PH] PGE, that is 
displaceable by sulprostone, iloprost, and 17-phenyl-trinor PGE* as well as sequence- 
conservative and function-conservative variants thereof. 

Also encompassed by the invention is any nucleic acid hybridizable to, or derived 
from, the nucleic acids of Figures 1 and 2. In one embodiment, the invention relates to 
nucleotide probes capable of hybridizing with the nucleic acids of Figure 1 or Figure 2, or with 
its complementary sequences, as well as with the messenger RNA encoding FP or EP-1 
prostaglandin receptors under the hybridization conditions defined below. 

Prehybridization treatment of the support (nitroceUulose filter or nylon 
membrane), to wWch is bound me nucleic acid capable ofhybridizmgwim that of Figure 1 or 
Figure 2, at 65'C for 6 hours with a solution having the following composition: 4 x SSC, 10 x 
DenhardtClXDenhardtis l%Ficoll, 1% polyvinylpyrrolidone, 1% BSA (bovine serum 
albumin); 1 x SSC consists of 0.15M of NaCl and 0.015M of sodium citrate, pH 7); 

_ Replacement of the pre-hybridization solution in contact with the support 
byabuffersoluuonhavmg^ 1 x Oenhardt, 25 mM NaPCH, 

pH 7 2 mM EDTA, 0.5% SDS, 100 mu g/ml of sonicated salmon sperm DNA containing a 
nucleic acid derived from the sequence of Figure 1 or Figure 2 as probe, in particular as 
radioactive probe, and previously denatured by a treatment at 100»C for 3 minutes; 
- Incubation for 12 hours at 65 °C; 

Successive washings with the following solutions: (i) four washings with 



WO 00/29614 



PCT/IB98/01803 



-23- 



3! SI. 



fa*? 



~ ^ • A^ o r 1 ' fin two washings with 0.2 x SSC, 0.1 

^80^45 nun U «es.,65"C ;a nd(m)0.1xSSC,0..%SDS for 45 nunu.es at 65 C. 

The invention to encompasses any nucleic acid exhib,Ung to proper* of 

laiUons.^ichine.udeshvW^onta.hesoiudonde.cribed above, but a, 40 C, and 
ta c 1 ud«succe S sivewashings,n2 X SSCa.45-Cfor 1 5minu te , 

It will be understood tot the stringent or non-stringent con-toons of 

W de tectionofthehybridizationbeingaff6Cted.Forexample,«i po 
t order to lower the temperature during hybridization. 

.^P-to,-*— T T^X^<— 'cPres, 

ta* to Wr K^Jbr Jto--to. O* 9S7 (J. H 

SpnngHarborl^nMory^andMe*^*.^'^ Vo1 - 154MldV 
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invention into a vector is easily accomplished when the termini of both the DNAs and the vector 
comprise compatible restriction sites. If this cannot be done, it may be necessary to modify the 
termini of the DNAs and/or vector by digesting back single-stranded DNA overhangs generated 
by restriction endonuclease cleavage to produce blunt ends, or to achieve the same result by 

5 filling in the single-stranded termini with an appropriate DNA polymerase. 

Alternatively, any site desired may be produced, e.g., by ligating nucleotide 
sequences (linkers) onto the termini. Such linkers may comprise specific oligonucleotide 
sequences that define desired restriction sites. Restriction sites can also be generated by the use 
of the polymerase chain reaction (PCR). See, e.*,Saiki*/ «/., Science, 239:48, 1988. The 

10 5 cleaved vector and the DNA fragments may also be modified if required by homopolymeric 
Nl tailing. 

2 In certain embodiments, the invention encompasses isolated nucleic acid 

W fragments comprising all or part of the individual nucleic acid sequences disclosed herein. The 
C fragments are at least about 8 nucleotides in length, preferably at least about 12 nucleotides in 
15 "-.length, and most preferably at least about 15-20 nucleotides in length. 

Rl The nucleic acids may be isolated directly from cells. Alternatively, the 

Spolymerase chain reaction (PCR) method can be used to produce the nucleic acids of the 
F Invention, using either chemically synthesized strands or genomic material as templates. Primers 
P used for PCR can be synthesized using the sequence information provided herein and can further 
20 be designed to introduce appropriate new restriction sites, if desirable, to facilitate incorporation 
into a given vector for recombinant egression. 

The nucleic acids of the present invention may be flanked by natural FP or EP-l 
regulatory sequences, or may be associated with heterologous sequences, including promoters, 
enhancers, response elements, signal sequences, poiyadenylation sequences, introns, 5'- and 3'- 
25 noncoding regions, and the like. The nucleic acids may also be modified by many means known 
in the art Non-limiting examples of such modifications include mediation, "caps", substitution 
of one or more of the naturally occurring nucleotides with an analog, internucleotide 
modifications such as, for example, those with uncharged linkages (e.g., methyl phosphonates, 
phosphotriesters, phosphoroamidates, carbamates, etc.) and with charged linkages (e.g., 



PCT/IB98/01803 

WO 00/29614 



-25- 



phosphorothioates, phosphorodithioates, etc.). Nucleic acids may contain one or more additional 
covalently linked moieties, such as, for example, proteins (e.g., nucleases, toxins, antibodies, 
signal peptides, poly-L-lysine, etc.), intercalators (e.g, acridine, psoralen, etc.), chelators (e.g., 
metals radioactive metals, iron, oxidative metals, etc.), and alkylators. PNAs are also included. 
The nucleic acid may be derivatized by formation of amethyl or ethyl phosphotriester or an alkyl 
phosphoramidate linkage. Furthermore, the nucleic acid sequences of the present invention may 
also be modified with a label capable of providing a detectable signal, either directly or 
indirectly. Exemplary labels include radioisotopes, fluorescent molecules, biotin, and the luce. 

The invention also provides nucleic acid vectors comprising the disclosed FP and 

3 EP- derived sequences or derivatives or fragments thereof. A large number of vectors, 

4 including plasmid and fungal vectors, have been described for replication and/or expressum m a 

Svarietyofeulcaxyouc^ 

^ J simple cloning or protein expression. 

5 The encoded FP and EP-1 polypeptides may be expressed by using many known 

HWgen.SanDiego.CAXandmanyappropriatehostcells,^ 
WheremoromerwiseknowntomosesldUedm^ The particular choice of 

Svector/host is not critical to the practice of the invention. 

Recombinant cloning vectors will often include one or more repUcation systems 
for cloning or expression, one or more markers for sele^on in the host, e. g . antibiotic resistance, 
andoneormoreexpressioncassettes. The inserted FP or EP-1. coding sequences may be 
synthesized by standard methods, isolated from natural sources, or prepared as hybnds, etc. 
Ligation oftheFP or EP-1 coding sequences to transcriptional regulatory elements and/or to 
other amino acid coding sequences may be achieved by known methodsi-Suitable host cells may 
betx^formed/transfecte^mfectedasapp^ 

electroporation, CaCl, mediated DNA uptake, fungal infection, microinjection, microprojectne, 

or other established methods. 

Appropriate host cells included bacteria, archebacteria, fungi, especially yeast, 
and plant and animal cells, especially mammalian cells. Of particular interest are * coli, B. 
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SuMte. S. our W Sac^mvce. cerevMae. Schizosaccharomyces pomii. SF9 cells, C129 
cells 293 cells, thurospora. and CHO cells. COS cells. HeLa cells, and immortalized 
mammalian myeloid and lymphoid cell lines. Preferred replicator systems include M13, ColEl, 
SV40 bacmovirus. lambda, adenovirus, and the like. A large number of transcription initiation 
and termination regulatory regions have been isolated and shov*. to be effective in the 
transcription and translation of heterologous proteins in the various hosts. Examples of these 
regions, memods of isolation, manner of manipulauon, etc. are knovm in the art. Under 
appropriate expression conditions, host cells can be used as a source of ^combtaantly produced 
FP or EP-l-derived peptides and polypeptides. 

Advantageously, vectors may also include a transcription regulatory element (i.e„ 
; a ptom oter) operably linked to the FP or EP-1 receptor portion. The pn.moter may optionally 
» contain operator portions and/or ribosome binding sites. Non-limiting examples of bactenai 
W promoters compatible vrith K coli include: ^lactamase (penicillinase) promoter, lactose 
U promoter, tryptophan «rp) promoter; araBAD (arabinose) openon promoter, lambda-denved P, 
• ptomoter and N gene ribosome binding site; and the hybrid tac promoter derived from sequences 
Slof the trp and lac UV5 promoters. Non-limiting examples of yeast promoters mclude 3- 
r-phosphoglycerate kinase promoter, glyceraldehyde-3-phosphate dehydrogenase (GAPDH) 
tipromoter, galactokinase (OAL1) promoter, galactoepimerase promoter, and alcohol 
^yd ro genase(ADH)p ro mo«r.Smteblep.™^ 
Unutationviralpromoters such as tha, tan Simian Virus 40 (SV40), Rous sarcoma vnus (RSV), 
adenovhus(ADV). and bovine papilloma virus (BPV). Mammalian cells may also requu. 
tenninaterseqt^cesandpolyAadmtionsequencesa^ 
expressionn»yalsobeinel»d«d;se^cesv^ch^^ 

desirable. Furmermore, sequences tha, facilitate secretion of the recombinant product tan cells. 
mduding.bu,no,limited».bacteria,yeas. and animal celK such as secretory signal sequences 
and/orprehonnoneproregionsequences.n^yalsobeincluded. These sequences are «el. 

described in the art 

Nucleic acids encoding »Ud-type or variant FP or EP-l-derived polypeptides may 
also be induced into cells b, recombination events. For example, such a sequence can be 
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introduced into a cell, and thereby effect homologous recombination at the site of an endogenous 
gene or a sequence with substantial identity to the gene. Other recombination-based methods 
such as nonhomologous recombinations or deletion of endogenous genes by homologous 

recombination may also be used. 
5 The nucleic acids of the present invention find use as probes for the detection of 

genetic polymorphisms and as templates for the recombinant production of normal or variant FP 
orEP-1 prostaglandin receptor-derived peptides or polypeptides. 

rmTtni: 1 1-' i 1 »««ntor Polypeptide; 
10 S ^ present invention encompasses isolated peptides and polypeptides encoded 

S J by allor.portion of prosUglandin receptors comprteing polymorphic posWons disclosed above 

S Figures 1 and 2, as well as all of the polypeptides possessing ligand-binding and/or G-pro«e.n 
ovation activity of the FP or EP-1 prosUglandin receptors type from which they are denved 

EpigurelorFigure*. to „p^-*«to-.*.P*M---»*W a4 --»'- M 

Siscreeringtargefctoidentifydrugs. In another preferred embodiment, the peptides and 

with a polypeptide comprising the polymorphic position and distinguish it fiom other 

^ch arc e^ompassed * the invention are wen-known in the an. For example, enzymatic 
or chemical proteolysis of FP or EP-1 receptors can be performed. wi* subsequent 
of fragments and assay for FP or EP-1 prosuglandin receptor activity. Alternately. FP or 
25 Ep-i polypeptides can be expressed recombinantiy. and the expressed polypeptide can be 
assayed for FPorEP-! prostaglandin receptor activh, (Unzillo. , Bio!. Chern^ 
ttOPftMOMtt* 1985; Welsch, e, al., J. Cardiovasc. Pharmacol. ,4(supp. 4).S26-S31. 

1989> ' Polypeptides according to Ok invention are preferably at teas, five or more 
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residues in length, preferably at least fifteen residues. Methods for obtaining these polypeptides 
are described below. Many conventional techniques in protein biochemistry and immunology 
m used Such techniques are well known and are explained in Immunochemical Methods in 
Cell and Molecular Biology, 1987 (Mayer and Waler, eds; Academic Press, London); Scopes, 
1987 Proieln Purtficaiion: Principles andPractice, Second Edition (Springer-Verlag, N.Y.) and 
Handbook ofEcperimemal Immunology, 1986, Volumes HV (Weir and Blackwell eds.). 

Nucleic acids comprising protein-coding sequences can be used to direct the 
recombinant expression of prostaglandin rector-derived polypeptides in intact cells or in edi- 
fice translation systems. The known genetic code, tailored if desired for more efficient 
n expression in a given host organism, can be used to synthesize oligonucleotides encodmg die 
fl desired amino acid sequences. The phosphoramidite solid support method Metteucci e, at, J. 
» ^ Chen, Soe., 103:3185, 1981; Yoo eial., J. Biol. Chem, 764:17078, 1989; or other 
Swell-known methods can be used for such synthesis. The polypeptides may be isolated from 
' „„„»„ cells into which an appropriate protein-coding sequence has been introduced and 
^ expressed. Furthermore, ttie polyp^tides may be par. of recombmant fusion protcms. 
S Peptides and polypeptides ma, be chemically synthesized by commerctally 

S available automated procedures, including, without limitation, exclusive solid phase synthesis, 
Spardalsolidphaserne.hcKis.ta^ ^ .„ _ 

J. Arrr.Chem.Soc, 852149, 1963. 

Methods for polypeptide purification are well-known in the art, mcludmg, without 

HPLC, gel ftation, ion exchange and partition chromatography, and countercurren, 

distribution. h.^-W^.P"-^^^^' - "''^ 

chromatography wimapmstanoid,e.g.,pros tt glandin. For some purpe^ it is preferable to 

The polypeptide can then be purified from a crude lysate of the host cell by chromatography on 
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receptor or against peptides derived therefrom, can be used as purification reagents. Other 

purification methods are possible. 

The present invention also encompasses derivatives and homologues of the 
polypeptides. For some purposes, nucleic acid sequences encoding the peptides may be altered 
by substitutions, additions, or deletions that provide for functionally equivalent molecules, U., 
function-conservative variants. For example, one or more amino acid residues within the 
sequence can be substituted by another amino acid of similar properties, such as, for example, 
positively charged amino acids (arginine, lysine, and histidine); negatively charged amino acids 
;3(aspartate and glutamate); polar neutral amino acids; and non-polar amino acids. 
S The isolated polypeptides may be modified by, for example, phosphorylation, 

Ssulfation, acylation, or other protein modifications. They may also be modified with a label 
ycapable of providing a detectable signal, either directly or indirectly, including, but not limited 
;"~to radioisotopes and fluorescent compounds. 

£ Pnl vmnrphi «™-Specific Antibodies 

S The present invention also encompasses antibodies that specifically recognize the 

Ipolymorphic positions of the invention and distinguish a peptide or polypeptide containing a 
^particular polymorphism from one that contains a different sequence at that position. Such 
polymorphic position-specific antibodies according to the present invention include polyclonal 
and monoclonal antibodies. The antibodies may be elicited in an animal host by immunization 
with prostaglandin receptor-derived immunogenic components or may be formed by in vitro 
inununization of immune cells. The immunogenic components used to elicit the antibodies may 
be isolated from human cells or produced in recombinant systems. The^tibodies may also be 
produced in recombinant systems programmed with appropriate antibody-encoding DNA. 
Altematively.theant^ 

and light chains. The antibodies include hybrid antibodies (/.e., containing two sets of heavy 
chain/light chain combinations, each of which recognizes a different antigen), chimeric 
antibodies (/.*. , in which either the heavy chains, light chains, or both, are fusion proteins), and 
univalent antibodies (/.e., comprised of a heavy chain/light chain complex bound to the constant 



WO 00/29614 



PCT/IB98/01803 



-30- 



re gionofaseco»dl«vychai»). Also included are Fab fragments, including Fab' and FCab), 
ftapnentsof antibodies. Methods ,„ r the producdon of all of U« above Wesofantibod.es and 
derivativesarevvell-k.ovminthe^andaredisc.ssedinmorede^below. Forexample, 
.ecbnioues for preying «* processing po.yc.ona! antisera are disc.osed in Mayer and Walk*. 
1987 ,— L**»*o**C* Wi«Wr»« (Academtc Press, « Th 
genera, myology for making monoclonal antibodies by hybridomas is «ell known, immortal 
Ibody-producing cell .taes can be created by cc.1 fcsion, and aUo by other techniques such as 

. . ; n ct AfT AGT or ATI-derived epitopes can be screened 
i m0 iK)clonalantil»diesproduoedagainstACE,At.l,or«. 

I for various properties; U. for isotype, epitope afBnity, etc. 

i Many references are available for guidance in applying any of the above 

, York : T«ssen, M*^-!*-* 

« Campbell, ,984,^«./^o*rec^,Hsevier,Arr^^Hurrdl, 1982, 

5Monoc.onala^bodiescana*>bep^ucedusin^^^^ 
Ttea^odesofthUmveutio^^ 

phase HPLC, gel nitration, ion exchange and partition chromatography, and coun™« 
option. *^^<<*^™ M T 

arc described in iTore* Purified rrtoCp,** *** «• ^ «• ^ 

andthecharacKrisucs of titc renting senncnce-specitic antibodies - taunune ecus arc weU- 
taow „ m *earCForeKarnp.c,antibodies^^ 

^ cul ar polymorphic seouence can be tested for their ability to specifically recognrze tha, 
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poiymorphic sequence, to bind differentially «o a peptide or polypeptide comprising the 
polymorphic sequence and thus distinguish i, from a similar peptide or polypeptide contamtng a 
different sequence at the same position. 



10 



15 p 



20 
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j^ PY , Polymorphisms 

The present invention also encompasses the identification and analysis of new 

.variatiorainresponsestoprostanoiddrugs. In this embodiment, genomic DNA may be 

! amplified, or, alternative.,, RNA encoding FP or EP-1 may be seiectively reve—cnbed 

*° and amplified as described above. The DNA product is then sequenced directly, and the 

" w nr FP-1 alleles as described above. 

! ^ fcpTO tic bgteP r^ ta ve„tion,« K distiibutionof F PandEP. l aUel.c P ^ 
Usof-ponse. Astatisticalmemod^asa^CMsq^tcst^u^o^ 

UnsofoneormoreFPandEP-. genes. It is contemplated that correlations ^ 
pK ,gr«»ticator of responsivity to particular treatment rcgm.cn. 



The present invention 



Kits 

further provides kits for the determination of the sequence 
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at a 



polymorphic position or positions within the prostaglandin receptor gene in an individual. 
The kits comprise a means for determining the sequence at the polymorphic positions, and may 
optionally include data for analysis of polymorphic patterns. The means for sequence 
determination may comprise suitable nucleic acid-based and immunological reagents. 
Preferably, the kits also comprise suitable buffers, control reagents where appropriate, and 
directions for determining the sequence at a polymorphic position. The kits may also compnse 
data for correlation of particular polymorphic patterns with desirable treatment regimens or other 



indicators. 



KurtM-acid- *"""* Mamon** -*hnd* and kits 
The invention provides nucleic acid-based methods for detecting polymorphic 
pattemsinabiologicalsample. The sequence at particular polymorphic positions in the genes is 
J determmedusinganysmtablemeansknovvnm 
1 with polymorphism-specific probes and direct sequencing. 

The present invention also provides kits suitable for nucleic acid-based diagnostic 
fl applications. In one embodiment, diagnostic kits include the following components: 
= (i) Probe DNA: The probe DNA may be pre-labelled; alternatively, the 

\ probe DNA may be unlabelled and the ingredients for labelling may be included in the kit in 

separate containers; and 

(U) Hybridization reagents: The kit may also contain other suitably 
packaged reagents and materials needed for the particular hybridization protocol, including solid- 
phase matrices, if applicable, and standards. 

In another embodiment, diagnostic kits include: 

Ci) Sequence determinationprimers: Sequencing primers may be pre- 
labelled or may contain an affinity purification or attachment moiety; and 

(ii) Sequence determination reagents: The kit may also contain other 
suitably packaged reagents and materials needed for the particular sequencing protocol. In one 
preferred embodiment, the kit comprises a panel of sequencing primers, whose sequences 
correspond to sequences adjacent to the polymorphic positions. 
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AntffuHtjUMUHl dianno"*'" *»<>ihnds and kits 
The invention also provides antibody-based methods for detecting polymorphic 
patterns in a biological sample. The methods comprise the steps of: (i) contacting a sample with 
one or more antibody preparations, wherein each of the antibody preparations is specific for a 
particular polymorphic form of the prostaglandin receptor under conditions in which a stable 
antigen-antibody complex can form between the antibody and antigenic components in the 
sample; and CO detecting any antigen-antibody complex formed in ste P (i) using any suitable 
means known in the art, wherein the detection of a complex indicates the presence of the 

particular polymorphic form in the sample. 

Typically, immunoassays use either a labelled antibody or a labelled antigenic 
component (eg., that competes with the antigen in the sample for binding to the antibody). 
£ Suitable labels include without limitation enzyme-based, fluorescent, ^luminescent, 
Proactive, or dye molecules. Assays that amplify the signals from the probe are also known, 
Tsucn as, for example, those that utilize biotm and avidin, and enzyme-labelled Immunol 

15 fjj such as ELISA assays. ^ 
* The present invention also provides kits suitable for antibody-based diagnostic 

Sapplications. Diagnostic kits typically include one or more of the following componen^: 
^ (i) Polymorphism-specific antibodies: The antibodies may be pre-labelled; 

alternatively,** antibody may ^^^^l*^*)^^***"* 
20 the kit in separate containers, or a secondary, labelled antibody is provided; and 

(ii) Reaction components: The kit may also contain other suitably packaged 

reagents andmaterials needed for the particular immunoas^ 
matrices, if applicable, and standards. — 

The kits referred to above may include instructions for conducting the test 

^ j ^ in ,»„tc the diacnostic kits are adaptable to high-throughput 
25 Furthermore, in preferred embodiments, the diagnosis iuu> y 

and/or automated operation. 

js m ? Targets g" H Screening Methods 
According to the present invention, nucleotide sequences derived from the gene 
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encoding a polymorphic form of a prostaglandin receptor, and peptide sequences derived from 
that polymorphic form of prostaglandin receptor, are useful targets to identify prostanoid drugs, 
/ e compounds that are effective in treating one or more clinical symptoms of, for example, 
cardiovascular disease and glaucoma. Drug targets include without limitation (i) isolated nucleic 
acids derived from the gene encoding a prostaglandin receptor and (ii) isolated peptides and 
polypeptides derived from prostaglandin receptor polypeptides, each of which comprises one or 
more polymorphic positions. :* 

r#f vitro screeni ng methods 
In one series of embodiments, an isolated nucleic acid comprising one or more 
polymorphic positions is tested in vitro for its ability to bind test compounds in a sequence- 
. specific manner. The methods comprise: 

1 (i) providing a first nucleic acid containing a particular sequence at a 

So^orphicpositionandasecondnucleic acid whose sequence is identical to that of the first 
3 nucleic acid except for a different sequence at the same polymorphic posxUom 
1 (ii) contacting the nucleic acids with a multiplicity of test compounds under 

S conditions appropriate for binding; and 

- ( iii)identifymg those compounds 

nucleic acid sequence. 

Selective binding as used herein refers to any measurable difference in any 

parameter of binding, such as, e.g., binding affinity, binding capacity, etc. 

In another series of embodiments, an isolated peptide or polypeptide comprising 
one or more polymorphic positions is tested*^ for its ability to bind test compounds in a 
sequence-specific manner. The screening methods involve: 

(i) providing a first peptide or polypeptide containing a particular sequence at a 
polymorphicpositionandasecondpeptide or polypeptide whose sequence is identical to the first 
peptide or polypeptide except for a different sequence at the same polymorphic postUon; 

(ii) contacting the polypeptides with a multiplicity of test compounds under 
conditions appropriate for binding; and 
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m m-w* *- «' n "' ounds *" bind , * dMf '° °" e add 

SeqUe,KeS ' l„ preferred embodiments, high-throughput screening protocols are used to survey 
a ,arge number of test compounds for their ability to bind the genes or peptides disciosed above 

in a sequence-specific manner. 

Test compounds are screened from large libraries of synthettc or natural 
compounds. Numerous means are currently used for random and directed synthesis of 
saccharide peptide, and nucleic acid base4 compound, Synthetic compound hbranes are 

(Princeton. HO. Brandon Associates (Merrimack, NH). and Microsourc. (New MUford, OQ. 
: ^chemicallibraryisavailablen^Aidrich^e.,^. Altcrnahvely. hbran. of 

> „ - , H^thetically produced libraries and compounds are readuy modified 

Additionally, natural and synthetically prouu 
^ through conventional chemical, physical, and biochemical means (Blondelte el at, Tib Tech, 

1 14:60, 1996).. 

r: ! ft. «!vn scre^ »K methods 

Wvidua, exhibiting a ^ polymorphic panem. Mternauvel, ce_Hs 

i .morohic sequences by introduction of appropnate DN A. 
comprising one or more polymorpnic sequent / 




PCT/IB98/01803 



WO 00/29614 



-36- 



10 



15 



20 



and (iii) assays that measure the ability of a compound to modify (/.*., inhibit or enhar.ce) the 
transcriptional activity of sequences derived from the promoter (i.e. , regulatory) regions the 

prostaglandin receptor gene. 

In another series of embedments, transgenic animals are created .n which (0 a 
human prostaglandin receptor having different sequences a, particular polymorphic positions axe 
stably inserted into the genome of the transgenic animal; and/or (ii) the endogenous 
prostaglandin recepK* genes are inactivated and replaced with human prosttglandin receptor 

genes having different sequences « P*™** ** «*' ^ 

Nephrol. .7:404, 1997; Es4her m a!.. Lab. Invest 74:953, 1996; Mumkatni « <./., Blood Press. 
.! Suppl. 2:36, 1996. Such animals can be treated with candidate compounds and monitored for 
5 one or more clinical markers of prostanoid response status. 
65 Furthermore, populations that are not amenable to an established treatment for a 

^ ^ f-^ofal^rnadve treatment 

W randomness associated with clinical trials. 

mf fh-Throp fjkpu* Screen 

types of agents. Severn! mentods of automat assays have been developed in - » 

Z^^^^^^ The use of high-mroughput screen 

polypeptides, as provided by the invention. 

Agents according to the invention are useful for preventing or treating one or 
more symptoms of .OP and/or glaucoma in susceptible mammals. Pharmaceutical formulations 
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incorporate a prophylactically or therapeutically effective amount of one or more of the agents 
identified as described above. A prophylactically effective amount is an amount effective to 
prevent one or more symptoms of IOP and/or glaucoma, and will depend upon the symptoms, the 
agent, and the subject to whom the agent is administered. Similarly, a therapeutically effective 
amount is an amount effective to ameliorate one or more symptoms of IOP or glaucoma. These 
amounts can be determined experimentally by methods known in the art and as described above. 

The agents of the invention can be administered to patients via oral and/or 
parental routes. Parental routes include, without limitation, intraocular, subcutaneous, 
intramuscular, intraperitoneal, intraduodenal, and intravenous administration. The 
S prophylactically and/or therapeutically effective amounts can be administered in one 
3 administration or over repeated administrations. Therapeutic administration can be followed by 
*■* prophylactic administration, and vice versa. 

% The following are intended as non-lirniting examples of the invention. 

15 SeXAMPLEI: Isolation and DetermmariononheN^^: Adds 
Z Encoding Polymorphic Variants oftheFP and 
rn KP1 Prostaglandin Re <-«ptor Genes 

2() I"- A, isolation of penomic DNA 

Genomic DNA was purified from the white blood cells obtained from 1.5 ml of a 
human blood sample. The isolated DNA was dissolved in 5 ml of TE-buffer (10 mM Tris-HCl, 
1 mM EDTA, pH 8.0) for amplification by PCR. 

25 B. amplification _____ 

I) Strategy: 

Genomic DNA was subjected to PCR using pairs of primers shown in Table 2 

below: 



TABLE 2 

Primers used in PCR amplification of the regions of the FP- 
and EPl-receptor genes displaying genetic variation 



Nucleotides 



FP/3FT 
FP/4RB 
FP/5FT 
FP/6RB 
FP/10F 
FP/llR 
FP/13R 
FP/14R 
FP/15F 
FP/16FT 
FP/17RB 
FP/18FT 
FP/19RB 
FP/22FB 
FP/23RT 
FP/24FB 
FP/25RT 
FP/26FB 
FP/27RT 
FP/28RB 
FP/33RT 
FP/34F 
FP/35FB 
EP1/5FB 
EP1/6RT 
EP1/10FB 
EP1/11RT 
EP1/18FB 
EPI/19RT 
EP1/21FT 
EP1/27FT 
EP1/28RB 
EP1/29FT 
EP1/30RB 
EP1/33FT 
EP1/34RB 
EP1/36FB 



5^TTGGCTTTTATCTCCACAACAA-3 , 
5^B-GGGCACAGACCAGAAAACAC-3* 
5-TGGAGCCATAGCAGTATTTGTATA-3 f 
S-B-GCCCCAGAAAAGAAAAAAGTAG-S' 
S'-GCCCTTGGTGTTTCATTGTTO 1 
S'.AGGATCTAAGATTTGATrCCATGTT^' 
5^GACAGCCTTTCGTAGAAGAATATA-3' 
5VGCACTCCACAGCATTGACTG-3' 
5*.TAAAAGTCAGCAGCACAGACAAG-3* 
5 , -GTCGAGGACCTGGTGTTTCTA-3 , 
5 , -B-AAATGGGCTCCAACAAATACAG-3' 
5*-CAACATTGGAATAAATGGAAATCA-3* 
5^B-TAGCCCCACACAGATTTACTGT-3* 
SVI^TTGGCTTTTATCTCCACAACA^' 
5'-GGGCACAGACCAGAAAACAC-3 # 
5*.B-TGGAGCCATAGCAGfATTTGTATA-3- 
5M3CCCCAGAAAAGAAAAAGTG-3* 
^.B-CTGCCCATCCTTGGACATC-T 
5 , -AGTAGGGATCATTCTCAGCATTTA-3 , 
5^B-CCAGAGAATGATTTCCATTTATTC-3' 
S'-CCCACACAGATTTACTGTCCTATT-S* 
5-AAATGCTGAGAATGATCCCTACTC-3' 
5-B-TTGAAAAGGCTGCATCAACTAA-3 1 
y-B-CGCCTGACATGAGCCCTTGC^* 
y-TGCAGCCGCCCAGGAAGTG-3' 
S'-B-GGCGAGGCGACCACATG-S* 
5-AGCAGCAGCGGGCACAG-3* 
5'-B-TTCATCGGCCTGGGTCC-3* 
5 , -CATTGGGCTCCAGCAGATG-3 , 
S^AGGGTGGGCTGGCTTAG-r 
5^ATAGCTCTTCTCCGGCITCC-3' 
5 , -B-CAGGGTGGGCTGGCTTAGT-3 , 
5'-TTCATCGGCCTGGGTCC-3' 
5^B-TGCACGACACX:ACCATGATAC-3' 
5'-TCTGCCCTCCTCTCCTCTATC-3' 
5'-B-GCCACAGCCCAGCAGCA-3' 
s t -R.CTATAGCTCTTCTCCGGCTTCC-3 t 



5 f UTRl-l 

346-365 

252-275 

607-628 

634-653 

879-903,. 

910-934 

957-976 

695-718 

543-564 

773-795 

810-833 

1090-112 

5UTR1-21 

346-365 

252-275 

607-628 

505-523 

intron2:81- 

104 

818-841 
1083-1107 
intron2:81- 
104 

intron2/2:l- 
22 

5*UTR1-12 
331-349 
37-53 
363-380_ 
565-582 
922-939 
1231-1249 
intron2/2:l 
21 

1231-1249 
565-582 
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The PCR primers shown in Table 2 were designated as follows: 

pp. PCR primer for the amplification of the gene encoding the FP-receptor. 
EPl- PCR primer for the amplification of the gene encoding the EPl-receptor. 
p. ForW ard (defines the direction of the sequencing reaction). 
r. Reverse (defines the direction of the sequencing reaction). 
B ": The PCR primer carries a biotin-molecule attached to the. 5' -nucleotide of the 

T: T r^e29basesdefme d a S -Tail-belowareaddedtothe5--endofthePCR 
Tail: 5^CACGACGTTGTAAAACGACGGCCAGT-3'(SEQIDNO:42) 

r* 2) Reaction mixtures: 

15 r p CRKacti „ ttm i, M re S usMin ft ea mP Uf,caUonofFPa« i EP- 1 nuc.= 1 cac.ds 

PJ were as follows: 
Ifi pri? mix 1: 

3 5 ul of 10 x PCR buffer II (Perkin Elmer) 

* 4 ^of2. 5 mMd^ [ dATP:dCIP:dGTP:dTTP - 1:1:1:1] (Phannac.a Btotech) 

20 3Mlof25mMMgCl 2 (PerldnElmer) 
2.5 /d DMSO (Pharmacia Biotech) 
0.15 fil of AmpliTaq (5U//U) (Perkin Elmer) 
1 ul of diluted genomic DNA solution 

1 „1 of each primer (10 pmol//d) — 
2 5 33.35 ul ultrapure water 

mix 2: 

5 ul of 10 x PCR buffer n (Perkin Elmer) 

4 * of 2.5 mM dNTP ^CTr^TrP = (P_ B, OM ch 
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3 fi\ of 25 mM MgCl 2 (Perkin Elmer) 

2.5 /d DMSO (Pharmacia Biotech) 

0.15 of AmpliTaq (5U/mD (Perkiii Elmer) 

1 p\ of diluted genomic DNA solution 

1 ii\ of each primer (10 pmol//*l) 

33.35 /J ultrapure water 

PPK mix 3 : 

5 /tl of 10 x PCR buffer H (Perkin Elmer) 

4 ,d of 2.5 mM dNTP [dATP : dCTP : dlTP : dTTP 

3 id of 25 mM MgCl 2 (Perkin Elmer) 

2.5 m1 DMSO (Pharmacia Biotech) 

0.15 Ml of AmpliTaq (5U/m1) (Perkin Elmer) 

1 Atl of diluted genomic DNA solution 

1 Atl of each primer (10 pmol/Atl) 

33.35 Atl ultrapure water 



2:2:1:1:2] (Pharmacia Biotech) 
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3) Reaction conditions: 

PGR reactions involved either nested or single PCR reactions. For nested 
reactions the protocol designated PCR1 below was used in the first reaction and that 
designated PCR2 was used in the subsequent reaction. For single reactions, the protocol 
designated PCR2 was used. For PCR2 reactions in nested PCR, M of the preceding PCR 
reaction was used as template. 



PCR 1: 

„ 98°C 3 min 

l0 I 3x(98°C15sec,T;C30sec,72"45sec) 

m 22 x (95°C 15 sec, T,°C 30 sec, 72°C 45 sec) 

72°C 5 min 

H= 22°C~ 

15 J PCR 2; 

¥* 98°C 3 min 

1 3x(98°C15sec,T;C30sec,72 o C45sec) 
^ 40 x (95*C 15 sec, T.°C 30 sec. 72°C 45 sec) 

72 e C 5 min 
20 22°C - 
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4) Bwihirtf* fragments: 

Table 3 below shows the pairs of primers that were employed in PCR reactions, 
the annealing temperature (T.) used for each reaction, and the fragments that resulted. 



TABLE 3 




Fragment 


PCR primer 1 


PCR nrimer 2 


PCR conditions 


T| 


FPF1 


FP/3FT 


FP/4RB 




56 


FPR1 


■ . I'll 

FP/22FB 


PP/7^RT 




56 


FPF3 


FP/16FT 


prp/l TRR 




56 


FPR3 


FP/26FB 






56 


FPF4 


FP/18FT 


FP/1QRR 




56 


FPR4 


FP/35FB 


PP/T*RT 




56 


FPFi2 PCR1 


FP/10F 


FP/14R 


1 


54 


FPFi2PCR2 


FP/10F 


FP/13R 




54 


FPF12 PCR3 


FP/15F 


FP/11R 




54 


FPFi2 PCR4 


FP/34F 


FP/28RB 




52 




EP1/33FT 


EP1/34RB 




56 


EP1F1 

EP1R1 PCR1 


EP1/5FB 


EP1/11RT 




56 


EP1R1 PCR2 


EP1/10FB 


EP1/6RT 




56 


EP1F2.5 


EP1/29FT 


EP1/30RB 


3 


62 


EP1R3 


EP1/18FB 


EP1/19RT 


3 


56 


EPAF4 


EP1/37FT 


EP1/28RB 


3 


56 




EP1/36FB 


EP1/21RT 


2 


56 


EP1R4 

EP1R4K PCR1 


EP1/27FT 


EP1/28RB 


3 


54 


EP1R4K PCR2 


EP1/38RT 


EP1/39FB 


3 


62 



After each PCR reaction, 5 /il of the products were analyzed using agarose gel 
electrophoresis prior to nucleotide sequencing. 
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5) SesuesdSSL TM 

m^D^SZSoU 77^Zp CR products from the exons and intron 2 of the 

The sequence analysis of the PCK proauw* 

, u nf the FP eene was performed by the solid-phase sequencing 

PPi-receotor gene and the exons of the gene w« F 

EPl-recepxor g Fexoress™ (Pharmacia Biotech, Uppsala, 

system method, commercially available as ALFexpress 

tvjc wri 1 mM EDTA). The combs were inserted 
; mt ° ^ W ' " „ „ of _ p C R products on to the solid phase of the combs. 

TteanneaUng ' ^ comb carrying the denatured, washed PCR product was 

jrri— — — 

Kleftatroomtemperaturetocool. ^^ed into a 40-well plate, and the plate was 

20 ^1 of the sequence mix were dispensed into *u- P 

- ^ intn the t>late and the plate was transferred to 42 C for 
kept on ice. The combs were inserted into the plate, an P % 

• . • < m ;« The olate was then transferred to ice. The sequence! 
an incubation in 5 mm. , ttl DM SO. 4 M l d/ddNTP mix. 11 Ml water and 

— ^•^~^ l ^^ bBfc . All components are 
lul (2 units) T7DNA polymerase diluted in enzyme mi _ 

commeKblly ^ as the Au^KH - *C. and * 

^^T/r^Ctn.OO^Pso.u.on^u.e 

* »u» at p^imress™ gel was commenced, 
removed and the run of the ALFexpress & 
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InmUM^ TT-inr Tt] ^^nrs on flgAELffi 

^ e seqU ence analysis of the PCR products from intron 2 of the FP-receptor 
gene was performed by a cycle sequencing method, which is commercially available ^ the 
ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction kit with AmphTaq DNA 

, Polymerase^ ^^^^V^'^""*^?^ 

.. tHpPP receotor intron 2 sequencing reaction had the 
Perkin Elmer. The primer used in the FP receptor 

following sequence: 

FP/34F 5'-AAATGCTGAGAATGATCCCTACTC-3' 

The PCR-product was purified with QiaQuick Spin columns from KEBO Lab, 
10 | Sweden according to manual, and eluted in 30 ultrapure water. 

% l al purified DNA 

12 4 jjL Terminator Ready Reaction Mix 

Q 1.6 pmol primer 

71 gc ultrapure water 

15 ^ 10 id final reaction volume 

h The cdtag was formed on a *rldn EUner 2400 or 9600 with to folding 

™ cvcle-25x(96-C10 Se c,50-C5sec.60-C4min.)-4-C. 

• t^iwine centrifugation in a microcentrifuge at 
and allowed to precipitate for 10 mm. Following cenmrugau 

fallowed P P solution was ^fully aspirated with a micropipet*. 

^ ^ fOT 'T^Zo% ethanol and carefuUy aspirating all the alcohol 

25 solution with a micropipette. After drying ^ ^ 
was dissolved in 4.5 ,xl loading buffer included in the kit. 

was oissoivcu in #* and the wells rinsed with running buffer. 

The ABI gel was pre-warmed to 55 C, and tne weiib i 

timA to the weUs of the gel and the run commenced. 
1.5 Ml of the reaction product was applied to the wells ot tne g 
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accompanying ng"" 5 - " 

^ccuiarweightormo^armassva.^ 
= app— — F"* 4 "*^ _ 
2 touBhoutto.ppnc^tei-" 
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1 

2 tested comprising 

of the individual, with 



4 
5 
6 
7 



8 response status; and 



9 ^ 
10 



response suu«. . , 

10 H \therthetestpatternmatchesthereferencepattem. 

11 Srespotisestatusbasedonv^etherthetestp 

C . • , herein the predetermined prostanoid 

V* 2 . ■nxemethodaccordingtoclaxml.wheremtn p 

S „• .tociaiml.vvhereinthepredeterminedp^^ 

H- 3 The method according to claim i, 

^ . 4 ^ 

2 ^^-^"^^^ 

* .i*;™ 1 wherein the reference pattern 
5 . The method according to claun 1, wher 

2 comprises at least two polymorphisms. 

, wherein the reference pattern 
6 . The method according to chum 5. wherem 

2 comprises at least three polymorphisms. 

7 . ^tforassessingprostanoidresponsestatuscomprising 
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1 23. A recombinant DNA vector comprising a nucleic acid as defined in claim 

2 20 operably linked to a transcription regulatory element. 

1 24. A cell comprising a DNA vector as defined in claim 23, wherein said cell 

2 is selected from the group consisting of bacterial, fungal, plant, insect, and mammalian cells. 

1 25. A method for producing a polypeptide, said method comprising culturing a 

2 cell as defined in claim 24 under conditions that permit expression of onecor more polypeptides 

3 encoded by said nucleic acid. 

1 Kj 26. An isolated polypeptide having an amino acid sequence depicted in Figure 

2 jj^f 2 (SEQ ID NO:4), wherein said polypeptide comprises any one or more of residues AIa 7I ; Leu^oJ 

3 Uand Arg^ 

1 !L 27. A method of screening for a candidate compound that interacts with a 

2 H J human EP-1 prostaglandin receptor comprising detecting binding of the polypeptide of claim 26 

[has; 

3 I i with the compound. 
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i • 56 \°* 

M S- P C- G P L N L S L A G E A T T C A 
' atGAGCCCTTGCGGGCCCCTCAACCTGAGCCTGGCGGGCGAGGCGACCACATGCGC 

136 v 

"'a pwvPNTSAVPPSGAS-P. AL PI'E'SMT'IiG' ^ 

c^gLctgggtccccaacacctcggccgtgccgc^^ 



137 - - - L A Q A A G R t R li K R S A T T 



216 y%p>/ 



(^cgccgtctc^cctgctc^cgctgJcgctgctggcgcaggccgcgggccgcct 



I"l If F V A S L Ii A T D L A G H_V I P G A L V .L R V 



(Y in pos 264) :. 296 ^ 

CTCCTGCTGTTCGTGGCCAGCCTGCTGGCCACCGACCTGGCGGGCCA^ 

jE?? 7 . • _ „ r paGGACH FLGG C M V F F G L C E I. ft) \7&> 
^CT^X^GcScTCCGGCCG^^ 

\j 456 
ft^r-rGMAVERC VGVTRPLLHAARVSVA 



536 

II 7 * » t jv a V A A V A I»A V A L I. P L A R V G R Y 

!gc£c(^c^cgct(^cggtgg^^ 

= 616 
B 7 r „vi»rTWCFIG LGPPGGWRQALLAGL 
1a<^TG^CTACCCGGGCACGT<3GTGCTTCATOGGCCTG^ 

yk L 1G96 

» * T GLVA LtAALVCNTLSGLALHRA 

3tc5ccLcctcg^c<^^ 



l=fc (R in pos 767) R 776 

R MRRRS RR 



* 97 a r R P P PAS G P D S RRRW GA H G P R 

CGCXXSGCGAC^CTCCCGAC^CCTC^^ 



(Y In pos 816} 856 

S ASSASSIAS 



777 - «.«5 A o S tasast"ffggsrssgsar 

C^O^CcScCG^CG^C^^ 



857 ----- - GQ LVGIMVV8CICWSP 



936 



C^GAG^CGCG*CC^ 

(R in pos 999) 1016 
937 t vttT avGGWSSTSLQRPLFLAVRI. 

ATGCTGGTGTTGGTGGCGCTGGCCGTCGGCGGCT^ 

1096 

1017 mott nPMVYII.LRQAVLRQl.LRI.1. 

tgcctcc^ggLcLbatcctggacot 

1176 

1097 n» h^bkGGPAGLGLTPSAHEASSLR 

t< £ccLgL£cc^cc^ 

11 77 «. **1 209 

SSRHSGLSHF*** 

AGCTCCCGGCACAGCGGCCTCAGCCACTTCTAAgcacaaccagaggccca - 
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